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DRIVE HISTORY PARKING BARRIER stop a vehicle from moving too far when the wheels encoun 
ALERT ter the barrier . A parking barrier may include , or be referred 

to herein as a parking barrier , parking chock , parking wheel 
RELATED APPLICATIONS stopper , curb , or the like . 

When a vehicle pulls into or approaches a parking stall the 
This application is a continuation of U . S . application Ser . user or driving system may be able to identify a parking 

No . 14 / 865 , 497 , entitled “ Drive History Parking Barrier barrier and park accordingly . The user or driving system 
Alert ” , filed Sep . 25 , 2015 , the disclosure of which is may pull in to an approximate position without hitting the 
incorporated by reference herein in its entirety . parking barrier or pull forward until the wheels bump the 

10 barrier . However , after parking or entering a parking stall , 
TECHNICAL FIELD parking barriers are often out of view from a driver or from 

sensors of a vehicle . After parking , and / or after exiting or 
The disclosure relates generally to methods , systems , and turning off the vehicle , the user or a driving system may not 

apparatuses for providing driver notifications or for autono be able to directly see or detect the parking barrier . For 
mous driving vehicles , and more particularly relates to 15 example , a human driver may be able to exit the vehicle and 
methods , systems , and apparatuses for safely exiting a walk to the front of the vehicle to see if there is a parking 
parking stall . chock , but may not be able to see from within a cab of the 

vehicle . Similarly , sensors of an autonomous driving system 
BACKGROUND or driving assistance system may be directed to view regions 

20 near a vehicle , but a region under or on the ground near a 
Automobiles provide a significant portion of transporta front or rear bumper may be outside the field of view of the 

tion for commercial , government , and private entities . Due sensors . Thus , a driving system or driver is at risk of not 
to the high cost and value of automobiles and potential harm detecting the barrier or chock . 
to passengers and drivers , driver safety and avoidance of If a driver or driving system does not detect the presence 
collisions or accidents are extremely important . 25 of the chock , significant damage may result if the vehicle is 

driven forward over the chock or parking barrier . For 
BRIEF DESCRIPTION OF THE DRAWINGS example , if the vehicle is driven forward over a barrier , the 

barrier may scrape an underside of the vehicle or chassis , or 
Non - limiting and non - exhaustive implementations of the the vehicle may become high - centered on the barrier , lead 

present disclosure are described with reference to the fol - 30 ing to vehicle damage or leaving a user without transporta 
lowing figures , wherein like reference numerals refer to like tion . 
parts throughout the various views unless otherwise speci In view and recognition of the foregoing , the present 
fied . Advantages of the present disclosure will become better application discloses systems , methods , and devices for 
understood with regard to the following description and determining whether a barrier or chock is present . In one 
accompanying drawings where : 35 embodiment , the presence of the barrier or chock is deter 

FIG . 1 is a schematic block diagram illustrating an mined based on a drive history for the vehicle . For example , 
implementation of a vehicle control system that includes an a system may reference a drive history to see whether a 
automated driving / assistance system ; barrier or chock is present at a current parking stall of the 

FIG . 2 is a schematic top view diagram illustrating a vehicle . In one embodiment , the parking chock is detected 
parking lot , according to one embodiment ; 40 by the system upon entry into the parking stall and entered 

FIG . 3 is a schematic diagram illustrating a view of a into a drive history database . The vehicle may then be turned 
parking barrier or parking chock through a windshield of a off and the driver may exit the vehicle . After a period of 
vehicle ; time , the driver may re - enter the car , start the vehicle ( or 

FIG . 4 is a schematic diagram illustrating a side view of drive control system ) , and is reminded by the vehicle ( e . g . , 
a vehicle parked near a parking barrier or parking chock ; 45 based on the drive history ) if a parking chock is present . If 

FIG . 5 is a schematic diagram illustrating notifications a parking chock is present , the driver may reverse out of the 
provided to a driver or passenger of a vehicle ; stall , otherwise the driver may simply drive forward . An 

FIG . 6 is a schematic block diagram illustrating example autonomous vehicle may perform a similar scenario except 
components of a parking barrier component , according to the autonomous vehicle may choose the appropriate path to 
one implementation ; and 50 exit the stall based on the drive history . Thus , it will be 

FIG . 7 is a schematic flowchart diagram illustrating a understood that the present disclosure applies to all vehicles , 
method for detecting and avoiding a parking barrier , accord whether autonomous or manually operated . 
ing to one implementation . Prior to the present disclosure , if the driver did not 

remember or notice whether a chock is present , the driver 
DETAILED DESCRIPTION 55 would need to exit the vehicle and look for a possible chock , 

or guess ( or fail to check ) and deal with the consequences . 
A very common location for collisions or accidents for Additionally , prior to the present disclosure an autonomous 

vehicles occurs during parking or leaving a parking location vehicle had the options of either backing up a bit , “ look ” and 
or parking stall . Because of the close range of other vehicles , then proceeding forward , or simply always reverse out of a 
pedestrians , or other objects , there tends to be a small margin 60 parking stall . 
for error if damage to vehicles , including scrapes to bumpers In the following disclosure , reference is made to the 
or side panels , is to be avoided . In many parking lots , or at accompanying drawings , which form a part hereof , and in 
other parking locations , parking stalls are marked or which is shown by way of illustration specific implementa 
bounded on at least one side by some sort of parking barrier tions in which the disclosure may be practiced . It is under 
such as a parking chock , curb , or the like . The parking 65 stood that other implementations may be utilized and struc 
barriers may be used to keep vehicles from rolling too far tural changes may be made without departing from the scope 
forward ( or backward ) into another row of vehicles and may of the present disclosure . References in the specification to 



US 10 , 150 , 412 B2 

" one embodiment , " " an embodiment , " " an example embodi - the described features or acts described above . Rather , the 
ment , ” etc . , indicate that the embodiment described may described features and acts are disclosed as example forms 
include a particular feature , structure , or characteristic , but of implementing the claims . 
every embodiment may not necessarily include the particu - Those skilled in the art will appreciate that the disclosure 
lar feature , structure , or characteristic . Moreover , such 5 may be practiced in network computing environments with 
phrases are not necessarily referring to the same embodi - many types of computer system configurations , including , 
ment . Further , when a particular feature , structure , or char personal computers , desktop computers , laptop computers , 
acteristic is described in connection with an embodiment , it message processors , hand - held devices , multi - processor sys 
is submitted that it is within the knowledge of one skilled in tems , microprocessor - based or programmable consumer 
the art to affect such feature , structure , or characteristic in in 10 electronics , network PCs , minicomputers , mainframe com 

puters , mobile telephones , PDAs , tablets , pagers , routers , connection with other embodiments whether or not explic switches , various storage devices , and the like . The disclo itly described . sure may also be practiced in distributed system environ Implementations of the systems , devices , and methods ments where local and remote computer systems , which are 
disclosed herein may comprise or utilize a special purpose or 15 linked ( either by hardwired data links , wireless data links , or 
general - purpose computer including computer hardware , by a combination of hardwired and wireless data links ) such as , for example , one or more processors and system through a network , both perform tasks . In a distributed 
memory , as discussed in greater detail below . Implementa - system environment , program modules may be located in 
tions within the scope of the present disclosure may also both local and remote memory storage devices . 
include physical and other computer - readable media for 20 Further , where appropriate , functions described herein 
carrying or storing computer - executable instructions and / or can be performed in one or more of : hardware , software , 
data structures . Such computer - readable media can be any firmware , digital components , or analog components . For 
available media that can be accessed by a general purpose or example , one or more application specific integrated circuits 
special purpose computer system . Computer - readable media ( ASICs ) can be programmed to carry out one or more of the 
that store computer - executable instructions are computer 25 systems and procedures described herein . Certain terms are 
storage media ( devices ) . Computer - readable media that used throughout the following description and Claims to 
carry computer - executable instructions are transmission refer to particular system components . As one skilled in the 
media . Thus , by way of example , and not limitation , imple - art will appreciate , components may be referred to by 
mentations of the disclosure can comprise at least two different names . This document does not intend to distin 
distinctly different kinds of computer - readable media : com - 30 guish between components that differ in name , but not 
puter storage media ( devices ) and transmission media . function . 

Computer storage media ( devices ) includes RAM , ROM , Referring now to the figures , FIG . 1 illustrates a vehicle 
EEPROM , CD - ROM , solid state drives ( “ SSDs ” ) ( e . g . , control system 100 that includes an automated driving 
based on RAM ) , Flash memory , phase - change memory assistance system 102 . The automated driving / assistance 
( “ PCM " ) , other types of memory , other optical disk storage , 35 system 102 may be used to automate or control operation of 
magnetic disk storage or other magnetic storage devices , or a vehicle or to provide assistance to a human driver . For 
any other medium which can be used to store desired example , the automated driving / assistance system 102 may 
program code means in the form of computer - executable control one or more of braking , steering , acceleration , lights , 
instructions or data structures and which can be accessed by alerts , driver notifications , radio , or any other auxiliary 
a general purpose or special purpose computer . 40 systems of the vehicle . In another example , the automated 
An implementation of the devices , systems , and methods driving / assistance system 102 may not be able to provide 

disclosed herein may communicate over a computer net - any control of the driving ( e . g . , steering , acceleration , or 
work . A “ network ” is defined as one or more data links that braking ) but may provide notifications and alerts to assist a 
enable the transport of electronic data between computer human driver in driving safely . The automated driving 
systems and / or modules and / or other electronic devices . 45 assistance system 102 includes a parking barrier component 
When information is transferred or provided over a network 104 , which may determine that a parking barrier or chock is 
or another communications connection ( either hardwired , present and may notify or alert a user or the automated 
wireless , or a combination of hardwired or wireless ) to a driving / assistance system 102 of the presence of the parking 
computer , the computer properly views the connection as a barrier . 
transmission medium . Transmissions media can include a 50 The vehicle control system 100 also includes one or more 
network and / or data links which can be used to carry desired sensor systems / devices for detecting a presence of nearby 
program code means in the form of computer - executable objects or determining a location of a parent vehicle ( e . g . , a 
instructions or data structures and which can be accessed by vehicle that includes the vehicle control system 100 ) . For 
a general purpose or special purpose computer . Combina - example , the vehicle control system 100 may include radar 
tions of the above should also be included within the scope 55 systems 106 , one or more LIDAR systems 108 , one or more 
of computer - readable media . camera systems 110 , a GPS 112 , and / or ultrasound systems 

Computer - executable instructions comprise , for example , 114 . The vehicle control system 100 may include a data store 
instructions and data which , when executed at a processor , 116 for storing relevant or useful data for navigation and 
cause a general purpose computer , special purpose com - safety such as a driving history , map data , or other data . The 
puter , or special purpose processing device to perform a 60 vehicle control system 100 may also include a transceiver 
certain function or group of functions . The computer execut - 118 for wireless communication with a mobile or wireless 
able instructions may be , for example , binaries , intermediate network , other vehicles , infrastructure , or any other com 
format instructions such as assembly language , or even munication system . The vehicle control system 100 may 
source code . Although the subject matter has been described include vehicle control actuators 120 to control various 
in language specific to structural features and / or method - 65 aspects of the driving of the vehicle such as electric motors , 
ological acts , it is to be understood that the subject matter switches or other actuators , to control braking , acceleration , 
defined in the appended claims is not necessarily limited to steering or the like . The vehicle control system 100 may also 
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include one or more displays 122 , speakers 124 , or other The camera system 110 may include one or more cameras , 
devices so that notifications to a human driver or passenger such as visible wavelength cameras or infrared cameras . The 
may be provided . The display 122 may include a heads - up camera system 110 may provide a video feed or periodic 
display , dashboard display or indicator , a display screen , or images , which can be processed for object detection , road 
any other visual indicator , which may be seen by a driver or 5 identification and positioning , or other detection or position 
passenger of a vehicle . The speakers 124 may include one or ing . In one embodiment , the camera system 110 may include 
more speakers of a sound system of a vehicle or may include two or more cameras , which may be used to provide ranging 
a speaker dedicated to driver notification . ( e . g . , detect a distance ) for objects within view 

The GPS system 112 is one embodiment of a positioning It will be appreciated that the embodiment of FIG . 1 is 
given by way of example only . Other embodiments may 10 system that may provide a geographical location of the 

vehicle based on satellite or radio tower signals . GPS include fewer or additional components without departing systems 112 are well known and widely available in the art . from the scope of the disclosure . Additionally , illustrated Although GPS systems 112 can provide very accurate posi components may be combined or included within other tioning information , GPS systems 112 generally provide 
components without limitation . For example , the parking 15 little or no information about distances between the vehicle 
barrier component 104 may be separate from the automated and other objects . Rather , they simply provide a location , 
driving / assistance system 102 and the data store 116 may be which can then be compared with other data , such as maps , 
included as part of the automated driving / assistance system to determine distances to other objects , roads , or locations of 
102 and / or part of the parking barrier component 104 . interest . 

The radar system 106 may include any radar system well 20 The ultrasound system 114 may be used to detect objects 
known in the art . Radar system operations and performance or distances between a vehicle and objects using ultrasound 
is generally well understood . In general , a radar system 106 waves . For example , the ultrasound system 114 may emit 
operates by transmitting radio signals and detecting reflec - ultrasound waves from a location on or near a bumper or 
tions off objects . In ground applications , the radar may be side panel location of a vehicle . The ultrasound waves , 
used to detect physical objects , such as other vehicles , 25 which can travel short distances through air , may reflect off 
parking barriers or parking chocks , landscapes ( such as other objects and be detected by the ultrasound system 114 . 
trees , cliffs , rocks , hills , or the like ) , road edges , signs , Based on an amount of time between emission and reception 
buildings , or other objects . The radar system 106 may use of reflected ultrasonic waves , the ultrasound system 114 may 
the reflected radio waves to determine a size , shape , dis - be able to detect accurate distances between a bumper or 
tance , surface texture , or other information about a physical 30 side panel and any other objects . Due to its shorter range , 
object or material . For example , the radar system 106 may ultrasound systems 114 may be more useful to detect objects 
sweep an area to obtain data or objects within a specific during parking or detect imminent collisions during driving . 
range and viewing angle of the radar system 106 . In one The data store 116 stores map data , a driving history , and 
embodiment , the radar system 106 is configured to generate other data , which may include other navigational data , 
perception information from a region near the vehicle , such 35 settings , or operating instructions for the automated driving / 
as one or more regions nearby or surrounding the vehicle . assistance system 102 . The map data may include location 
For example , the radar system 106 may obtain data about data , such as GPS location data , for roads , parking lots , 
regions of the ground or vertical area immediately neigh - parking stalls , or other places where a vehicle may be driven 
boring or near the vehicle . The radar system 106 may o r parked . For example , the location data for roads may 
include one of many widely available commercially avail - 40 include location data for specific lanes , such as lane direc 
able radar systems . In one embodiment , the radar system tion , merging lanes , highway or freeway lanes , exit lanes , or 
106 may provide perception data including a two dimen - any other lane or division of a road . The location data may 
sional or three - dimensional map or model to the automated also include locations for each parking stall in a parking lot 
driving / assistance system 102 for reference or processing of for parking stalls along a road . In one embodiment , the 

The LIDAR system 108 may include any LIDAR system 45 map data includes location data about one or more structures 
known in the art . Principles of operation and performance of or objects on or near the roads or parking locations . For 
LIDAR systems are generally well understood . In general , example , the map data may include data regarding GPS sign 
the LIDAR system 108 operates by emitting visible wave - location , bridge location , building or other structure loca 
length or infrared wavelength lasers and detecting reflec - tion , or the like . In one embodiment , the map data may 
tions of the laser light off objects . In ground applications , the 50 include precise location data with accuracy within a few 
lasers may be used to detect physical objects , such as other meters or within sub meter accuracy . The map data may also 
vehicles , parking barriers or parking chocks , landscapes include location data for paths , dirt roads , or other roads or 
( such as trees , cliffs , rocks , hills , or the like ) , road edges , paths , which may be driven by a land vehicle . 
signs , buildings , or other objects . The LIDAR system 108 The driving history ( or drive history ) may include loca 
may use the reflected laser light to determine a size , shape , 55 tion data for past trips or parking locations of the vehicle . 
distance , surface texture , or other information about a physi - For example , the driving history may include GPS location 
cal object or material . For example , the LIDAR system 108 data for the previous trips or paths taken . In one embodi 
may sweep an area to obtain data or objects within a specific ment , the driving history may include information about the 
range and viewing angle of the LIDAR system 108 . For location of parking barriers or parking chocks . For example , 
example , the LIDAR system 108 may obtain data about 60 each time a vehicle is parked the parking barrier component 
regions of the ground or vertical area immediately neigh - 104 may be used to detect a parking barrier or chock and 
boring or near the vehicle . The LIDAR system 108 may store an indication in the data store 116 of the existence or 
include one of many widely available commercially avail presence of the parking barrier or chock . As another 
able LIDAR systems . In one embodiment , the LIDAR example , the driving history may include distance or relative 
system 108 may provide perception data including a two 65 location data with respect to lane lines , signs , road border 
dimensional or three - dimensional model or map of detect lines , or other objects or features on or near the roads . The 
objects or surfaces . distance or relative location data may be determined based 
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on GPS data , radar data , LIDAR data , camera data , or other Referring now to FIG . 2 , a top view diagram of a parking 
sensor data gathered during the previous or past trips taken lot 200 with a plurality of parking locations is shown . A 
by the vehicle . This driving history data may be logged by vehicle 202 is shown as it is approaching or pulling into a 
the automated driving / assistance system 102 for future use specific parking stall having a parking barrier 204 . The 
if / when sensor data fails . For example , by saving detailed 5 parking barrier 204 includes a parking chock . Embodiments 
lane location , sign location , or other data , the automated of parking chocks include concrete , rubber , or other barriers , 
driving / assistance system 102 may be able to determine an which are placed at parking locations to prevent vehicles 
extremely precise location based on radar data only ( or a from pulling or rolling too far in one or more directions . The 
combination of radar and any other available location parking lot 200 includes a parking barrier 204 for each 
navigation data ) . In one embodiment , the automated driving 10 parking stall . However , some parking stalls may be missing 
assistance system 102 is configured to log driving data to the a parking barrier 204 or the parking stalls may be inconsis 
data store 116 for and during any trips or drives taken by the tent with inclusion of parking barriers 204 so that a driver or 
vehicle . system cannot assume that a specific parking stall does or 

The transceiver 118 is configured to receive signals from does not include a parking barrier 204 based on other 
one or more other data or signal sources . The transceiver 118 15 parking stalls . According to one embodiment , as indicated 
may include one or more radios configured to communicate by line 206 , as the vehicle 202 pulls into the parking stall the 
according to a variety of communication standards and / or parking barrier component 104 detects the presence of the 
using a variety of different frequencies . For example , the parking barrier 204 and may store an indication that the 
transceiver 118 may receive signals from other vehicles . parking barrier 204 is present in memory . 
Receiving signals from another vehicle is reference herein as 20 Once the vehicle 202 is parked , the parking chock 204 
vehicle - to - vehicle ( V2V ) communication . In one embodi - may no longer be visible to a human within the vehicle 202 
ment , the transceiver 118 may also be used to transmit or to one or more sensors of the vehicle 202 ( such as 
information to other vehicles to potentially assist them in components 106 - 110 and / or 114 ) . When the vehicle is turned 
locating vehicles or objects . During V2V communication the off , or a driver leaves the vehicle , the indication of the 
transceiver 118 may receive information from other vehicles 25 presence of the parking barrier 204 is retained in memory . 
about their locations , other traffic , accidents , road condi - Upon return of a driver , upon starting the vehicle 202 , or 
tions , the locations of parking barriers or parking chocks , or upon occurrence of another event that indicates the vehicle 
any other details that may assist the vehicle and / or auto - 202 is leaving or preparing to leave the parking stall , the 
mated driving / assistance system 102 in driving accurately or parking barrier component 104 may retrieve the indication 
safely . 30 of the presence of the parking barrier 204 and remind a 

The transceiver 118 may receive signals from other signal driver or automated driving / assistance system 102 of the 
sources that are at fixed locations . Infrastructure transceivers presence of the barrier 204 . Thus , the system may store data 
may be located at a specific geographic location and may regarding the existence of a parking barrier 204 when 
transmit its specific geographic location with a time stamp . entering a parking stall and , at a later time , reminding the 
Thus , the automated driving / assistance system 102 may be 35 driver or automated driving system of the parking barrier 
able to determine a distance from the infrastructure trans 204 when preparing to exit the parking stall . Thus , sensors 
ceivers based on the time stamp and then determine its may be used to detect the presence of the barrier 204 , store 
location based on the location of the infrastructure trans - an indication of the presence of the barrier 204 , and then tell 
ceivers . In one embodiment , receiving or sending location the user that the barrier 204 is or is not present . For example , 
data from devices or towers at fixed locations is referenced 40 the user may be notified when the user starts up the vehicle 
herein as vehicle - to - infrastructure ( V2X ) communication . In again , gets back in the vehicle , or otherwise indicates that 
one embodiment , the term V2X communication may also they are ready to drive . Similarly , an automated system may 
encompass V2V communication . check the drive history to determine whether the barrier 204 

In one embodiment , the transceiver 118 may send and is there . 
receive location data via a mobile network or cell connec - 45 Although FIG . 2 illustrates a plan view of a parking lot , 
tion . For example , the transceiver 118 may receive updated vehicles may be parked in a wide variety of locations where 
location data for a specific area as a vehicle travels along a parking barriers 204 or parking chocks may be present . For 
roadway . Similarly , the transceiver 118 may receive histori - example , road - side parking , driveway parking , or any other 
cal driving data for a parent vehicle or other vehicles that parking location may also include a parking barrier , parking 
have driven along a road or parked in a parking lot at that 50 chock , wheel stop , curb , or other object to define parking 
location or at that stall . For example , the transceiver 118 may locations or parking stalls . 
receive data that indicates locations of signs , parking barri FIG . 3 illustrates a cab view through a windshield of the 
ers or parking chocks , or other objects , which may be vehicle 202 as the vehicle 202 approaches the parking 
detectable using a radar system 106 , LIDAR system 108 , barrier 204 . As the vehicle 202 pulls into the parking stall the 
camera system 110 , GPS system 112 , or ultrasound system 55 parking barrier 204 is visible to a driver ( and / or one or more 
114 . If the transceiver 118 is able to receive signals from sensors ) . During the approach , the parking barrier compo 
three or more infrastructure transceivers , the automated nent 104 may detect the presence of the parking barrier 204 
driving / assistance system 102 may be able to triangulate its and determine a location of the vehicle 202 in relation to the 
geographic location . parking barrier 204 as the vehicle 202 parks . For example , 

In one embodiment , the automated driving / assistance 60 after the parking barrier 204 is out of view , the parking 
system 102 is configured to control driving or navigation of barrier component 104 may track movement of the vehicle 
a parent vehicle . For example , the automated driving / assis - 202 and determine a location of the parking barrier 204 
tance system 102 may control the vehicle control actuators based on the relative position of the parking barrier 204 
120 to drive a path on a road , parking lot , driveway or other when it was within view . 
location . For example , the automated driving / assistance 65 FIG . 4 illustrates a side view of the vehicle 202 and 
system 102 may determine a path based on information or parking barrier 204 after the vehicle 202 has parked . The 
perception data provided by any of the components 106 - 118 . parking barrier 204 is not visible through a windshield of the 
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vehicle 202 and one or more sensors mounted on or near the detect the presence of a parking barrier 204 and may 
hood or roof of the vehicle 202 also may not be able to detect determine the location of the parking barrier 204 . As the 
the parking barrier 204 . vehicle 202 pulls into the parking location or stall and parks , 

FIG . 5 illustrates a cab view through a windshield of the the barrier detection component 602 may determine the 
vehicle after the vehicle 202 has been parked behind the 5 location of the barrier 204 in relation to the parked vehicle 
parking barrier 204 ( not visible in FIG . 5 ) . To a driver , or one 202 . For example , the barrier detection component 602 may 
or more sensors , the likely location of a parking barrier 204 determine that the parking barrier 204 is in front of or behind 
is not visible . Thus , a user or driving system is in danger of the vehicle 202 . In one embodiment , after initial detection 
driving the vehicle 202 forward over the parking barrier 204 , and even when the barrier 204 is not within view , the barrier 
which may cause damage to the vehicle 202 or cause the 10 detection component 602 may determine or predict a loca 
vehicle 202 to get high centered or stuck . However , a tion of the barrier 204 in relation to the vehicle 202 . For 
notification may be provided to the driver ( or automated example , as the vehicle 202 pulls into the parking location 
driving / assistance system 102 ) by the parking barrier com - or stall , the parking barrier 204 may be out of sight , but its 
ponent 104 that the parking barrier 204 is present . Specifi - location can be estimated based on the last location detected 
cally , a visual indication 502 in the dash is illustrated with 15 by the sensors and movement ( s ) of the vehicle 202 since the 
an icon 504 indicating the presence of the parking barrier last detection . 
204 with the words “ ! PARKING BARRIER ! DO NOT The drive history component 604 is configured to store an 
PULL FORWARD . ” It will be appreciated that other written indication of the presence of the parking barrier 204 . For 
indication may be provided to alert a driver of the presence example , the drive history component 604 may update the 
of the parking barrier 204 . The icon 504 stylistically and 20 driving history in the data store 116 to include an indication 
visually indicates the vehicle 202 with a barrier 204 in front that the parking barrier 204 is present at the specific or 
of it . In one embodiment , the barrier in the icon 504 may be current parking stall . In one embodiment , the drive history 
a different color than the vehicle to indicate that it could be 604 may be updated to indicate a position of the parking 
a hazard . The icon 504 may change if there is a barrier barrier 204 with respect to the vehicle 202 . For example , the 
behind the vehicle . For example , the barrier may be depicted 25 drive history may include information about whether the 
below rather than above the stylistic vehicle in the icon 504 . barrier 204 is in front of or behind the vehicle 202 . 
An audio message 506 ( e . g . , " Do not pull forward . A parking The drive detection component 606 is configured to 
barrier is in front of the vehicle . " ) may be played audibly so determine whether the vehicle 202 or a driver is about to 
that a driver hears the voice instructions even if the driver drive away from the parking stall . For example , the drive 
does not see the visual indication 502 . The audio and visual 30 detection component 606 may determine that the vehicle 
messages of FIG . 5 are given by way of example only and 202 or driver is exiting or preparing to exit a parking 
may vary considerably in different embodiments . location . The drive detection component 606 may determine 

FIG . 6 is a block diagram illustrating example compo - that the vehicle 202 is exiting or preparing to exit the parking 
nents of the parking barrier component 104 . In the depicted location based on the detection of a human entering into the 
embodiment , the parking barrier component 104 includes a 35 vehicle 202 . For example , a motion sensor , weight sensor , 
barrier detection component 602 , a drive history component door sensor , and / or other sensor may be used to determine 
604 , a drive detection component 606 , a presence compo - whether a user has left and / or entered the vehicle 202 . The 
nent 608 , and a notification component 610 . The compo - drive detection component 606 may determine that the 
nents 602 - 610 are given by way of illustration only and may vehicle 202 is exiting or preparing to exit the parking 
not all be included in all embodiments . In fact , some 40 location based on the detection that the vehicle 202 has been 
embodiments may include only one or any combination of started . For example , a sensor may report to the drive 
two or more of the components 602 - 610 . Some of the detection component 606 that an engine of the vehicle 202 
components 602 - 610 may be located outside the parking has been started or that the vehicle 202 has been powered on . 
barrier component 104 , such as within the automated driv - Electric vehicles may not need to be started in the same 
ing / assistance system 102 or elsewhere . 45 sense as gasoline vehicles , but may still be switched on or 

The barrier detection component 602 is configured to placed in a drive mode , which can be detected . 
detect a parking barrier 204 , such as a parking chock . In one The drive detection component 606 may determine that 
embodiment , the barrier detection component 602 is con - the vehicle 202 is exiting or preparing to exit the parking 
figured to detect a parking barrier 204 based on information location based on detecting the presence of a key within the 
from one or more sensors that are obtaining data about 50 vehicle 202 . For example , the drive detection component 
objects near the vehicle 202 . In one embodiment , the sensors 606 may receive a signal indicating that the key has been 
have a position or field of view that cannot capture areas inserted into an ignition of the vehicle 202 . As another 
under or within a specific range of an edge of the vehicle example , with push button vehicles or vehicles that don ' t 
202 . For example , the sensors may not be able to detect a require a key in the ignition , the drive detection component 
barrier 204 or chock within a threshold distance of a couple 55 606 may determine that a key is present or within a specific 
feet , a foot or less , or a few inches or less of a bumper of the distance of a proximity sensor of the vehicle 202 . The drive 
vehicle 202 . In one embodiment , the sensors may have a detection component 606 may determine that the vehicle 
blind spot under the vehicle , including under a front or rear 202 is exiting or preparing to exit the parking location based 
bumper . on determining that the vehicle has been switched into a 

In one embodiment , the barrier detection component 602 60 drive gear or drive mode . For example , the drive detection 
is configured to detect a parking barrier 204 during entry of component 606 may detect that the vehicle has been shifted 
the vehicle 202 into , or approach of the vehicle 202 toward , from park or neutral to first gear or reverse . The drive 
the parking location . For example , as the vehicle 202 drives detection component 606 may determine that the vehicle 
through a parking lot the barrier detection component 602 202 is exiting or preparing to exit the parking location based 
may detect the presence and / or location of parking barriers 65 on an indication from the automated driving system that the 
204 . As the vehicle 202 pulls into a specific parking stall or automated driving system is preparing to exit the parking 
parking location , the barrier detection component 602 may location . For example , the automated driving / assistance 
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system 102 may send a message or query to the parking memory at 708 . The notification component 610 notifies a 
barrier component 104 indicating that it is preparing to exit driver or an automated driving system of the vehicle of the 
the parking stall . In one embodiment , the drive detection presence of the parking chock or parking barrier at 710 . 
component 606 may determine that the vehicle 202 is 
exiting or preparing to exit the parking location based on 5 EXAMPLES 
detecting a powering on of a driving control system ( e . g . , a 
boot up of a computing system that controls the vehicle or The following examples pertain to further embodiments . 
drive control system , such as vehicle control system 100 ) . Example 1 is a system that includes a drive detection 

The presence component 608 is configured to determine component , a presence component , and a notification com 
whether a parking barrier 204 is present at the current 10 ponent . The drive detection component is configured to 
parking location of the vehicle 202 . In one embodiment , the determine that a vehicle or driver is exiting or preparing to 
presence component 608 is configured to determine whether exit a parking location . The presence component is config 
the parking barrier 204 is present in response to detecting u red to determine , from a drive history database , whether a 
that the vehicle 202 is about to exit the parking stall . In one parking barrier is present in front of or behind the parking 
embodiment , the presence component 608 may determine 15 location . The notification component is configured to pro 
that the vehicle 202 is currently parked in the parking stall . vide an indication that the parking barrier is present to a 
For example , the presence component 608 may determine human driver or automated driving system of the vehicle . 
that the vehicle 202 is located in the parking location in In Example 2 , the presence component of Example 1 is 
response to detecting one or more of an entry of a user into configured to determine whether the parking barrier is 
a driver ' s seat of the vehicle 202 , switching the vehicle 202 20 present in response to determining that the vehicle is cur 
into a drive gear , and starting the vehicle 202 . In one 
embodiment , the presence component 608 is configured to In Example 3 , the notification component is in any of 
determine whether the parking barrier 204 is present in Examples 1 - 2 is configured to provide one or more of a 
response to determining that the vehicle 202 is currently visual indication and an audio indication of the presence of 
parked at the parking location . 25 the parking barrier to a human driver . 

In one embodiment , the presence component 608 is In Example 4 , the notification component in any of 
configured to determine whether a parking barrier 204 is Example 1 - 3 is configured to provide the indication by 
present based on a drive history database . For example , the sending a message to the automated driving system . 
presence component 608 may retrieve an indication of the In Example 5 , the notification component in any of 
presence of the parking barrier 204 from the memory , such 30 Examples 1 - 4 is further configured to provide an indication 
as from the data storage 116 . In one embodiment , the of a location of the parking barrier . 
presence component 608 may determine a location of the In Example 6 , the drive detection component in any of 
parking barrier 204 or chock in relation to the vehicle 202 . Examples 1 - 5 is configured to determine that the vehicle is 
For example , the parking barrier 204 may be present in front exiting or preparing to exit the parking location based on one 
of or behind the parking location , and this information may 35 or more of : detecting an entry of a human into the vehicle ; 
be retrieved from memory . detecting that the vehicle has been started ; detecting the 

The notification component 610 is configured to provide presence of a key within the vehicle ; determining that the 
an indication that the parking barrier 204 is present to a vehicle has been switched into a drive gear or drive mode ; 
human driver or automated driving system of the vehicle and receiving an indication from the automated driving 
202 . For example , if a human driver is driving the vehicle 40 system that the automated driving system is preparing to exit 
202 , a visual or audio notification may be provided within the parking location . 
the cab of the vehicle 202 ( see FIG . 5 ) . In one embodiment , In Example 7 , the system of any of Examples 1 - 6 includes 
the notification component 610 may provide an indication one or more sensors for obtaining data about objects near the 
by sending a signal or message to the automated driving vehicle and a barrier detection component configured to 
system that the barrier 204 is or is not present . In one 45 detect a parking barrier during entry of the vehicle into , or 
embodiment , the notification component 610 provides an approach of the vehicle toward , the parking location . 
indication of a location of the parking barrier 204 . For In Example 8 , the system of Example 7 further includes 
example , the notification component 610 may indicate that a drive history component configured to update the drive 
the parking barrier 204 or chock is in front of , behind , or at history to include an indication that the parking barrier is 
some other location with respect to the vehicle 202 . 50 present . 

Referring now to FIG . 7 , a schematic flow chart diagram In Example 9 , the sensors of any of Examples 7 - 8 have a 
of a method 700 for the presence of and avoiding a parking position or field of view that cannot capture areas under or 
barrier 204 or chock is illustrated . The method 700 may be within a specific range of an edge of the vehicle . 
performed by an automated driving / assistance system or a Example 10 is a method that includes : detecting a pres 
parking barrier component , such as the automated driving / 55 ence of a parking chock or parking barrier during entry of 
assistance system 102 of FIG . 1 or the parking barrier the vehicle into a parking stall ; storing , in memory , an 
component 104 of FIG . 1 or 6 . indication of the presence of the parking chock near the 

The method 700 begins and the barrier detection compo - parking stall ; determining that a driver or driving system of 
nent 602 detects a presence of a parking chock or parking the vehicle is exiting or preparing to exit the parking stall ; 
barrier during entry of the vehicle into a parking stall at 702 . 60 and in response to determining that the vehicle is about to 
The drive history component 604 stores , in memory , an exit the parking stall retrieving the indication of the presence 
indication of the presence of the parking chock or parking of the parking chock or parking barrier from the memory and 
barrier near the parking stall at 704 . The drive detection notifying a driver or an automated driving system of the 
component 606 determines that a driver or driving system of vehicle of the presence of the parking chock or parking 
the vehicle is exiting or preparing to exit the parking stall at 65 barrier . 
706 . The presence component 608 retrieves the indication of In Example 11 , determining that a driver or driving 
the presence of the parking chock or parking barrier from the system of the vehicle is exiting or preparing to exit the 
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tion . 

parking stall in Example 10 includes one or more of : medium . Such software , when executed in one or more data 
detecting an entry of a human into the vehicle ; detecting that processing devices , causes a device to operate as described 
the vehicle has been started ; detecting the presence of a key herein . 
within the vehicle ; determining that the vehicle has been While various embodiments of the present disclosure 
switched into a drive gear or drive mode ; and receiving an 5 have been described above , it should be understood that they 
indication from the automated driving system that the auto have been presented by way of example only , and not 
mated driving system is preparing to exit the parking loca limitation . It will be apparent to persons skilled in the 

relevant art that various changes in form and detail can be 

In Example 12 , the indication of the presence of the made therein without departing from the spirit and scope of 
parking chock or parking barrier in any of Examples 10 - 11 10 the disclosure . Thus , the breadth and scope of the present 

disclosure should not be limited by any of the above further includes an indication of a location of the parking described exemplary embodiments , but should be defined chock or parking barrier with respect to the vehicle . only in accordance with the following claims and their In Example 13 , notifying the driver or the automated equivalents . The foregoing description has been presented 
driving system in any of Examples 10 - 12 includes notifying 15 for the purposes of illustration and description . It is not 
the driver or the automated driving system of the location of intended to be exhaustive or to limit the disclosure to the the parking chock or parking barrier with respect to the precise form disclosed . Many modifications and variations 
vehicle . are possible in light of the above teaching . Further , it should 

In Example 14 , the method of any of Examples 10 - 13 be noted that any or all of the aforementioned alternate 
includes determining that the vehicle is currently parked in 20 implementations may be used in any combination desired to 
the parking stall . form additional hybrid implementations of the disclosure . 

In Example 15 , notifying a driver in any of Examples Further , although specific implementations of the disclo 
10 - 14 includes provide one or more of a visual indication sure have been described and illustrated , the disclosure is not 
and an audio indication of the presence of the parking chock to be limited to the specific forms or arrangements of parts 
or parking barrier to a human driver . 25 so described and illustrated . The scope of the disclosure is to 

In Example 16 , notifying the automated driving system in be defined by the claims appended hereto , any future claims 
any of Examples 10 - 15 includes sending a message to the submitted here and in different applications , and their 
automated driving system . equivalents . 

Example 17 is computer readable storage media storing 
instructions that , when executed by one or more processors , 30 The invention claimed is : 
cause the processors to : obtain sensor data for a objects in a 1 . A system comprising : 
region near a vehicle during entry of the vehicle in a parking a drive detection component configured to determine that 
location ; process the sensor data to determine that a parking a vehicle or driver is exiting or preparing to exit a 
barrier is present at a front or rear of the parking location ; parking location ; 
update a driving history to indicate the location of the 35 a presence component configured to determine , from a 
parking barrier ; detect one or more of an entry of a user into drive history database , whether a structure or object is 
a driver ' s seat of the vehicle , a switching the vehicle into a present at the parking location , wherein the presence 
drive gear , and starting the vehicle ; notify a driver or driving component determines whether the structure or object 
control system of the vehicle that the parking barrier is is present in response to determining that the vehicle or 
present at the front or rear of the parking location . driver is exiting or preparing to exit the parking loca 

In Example 18 , detecting starting of the vehicle in tion ; and 
Example 17 includes detecting one or more of starting an a notification component configured to provide an indi 
engine of the vehicle and powering on of the driving control cation that the structure or object is present to a human 
system . driver or an automated driving system of the vehicle . 

In Example 19 , the sensor data in any of Examples 17 - 18 45 2 . The system of claim 1 , wherein the presence compo 
does not provide data for a region within a threshold distance nent is configured to determine whether the structure or 
of a front or rear bumper of the vehicle . object is present in response to determining that the vehicle 

In Example 20 , the instructions in any of Examples 17 - 19 is currently parked at the parking location . 
further cause the processor to determine that the vehicle is 3 . The system of claim 1 , wherein the notification com 
located in the parking location in response to detecting one 50 ponent is configured to provide one or more of a visual 
or more of an entry of a user into a driver ' s seat of the indication and an audio indication of the presence of the 
vehicle , a switching the vehicle into a drive gear , and starting structure or object to a human driver . 
the vehicle . 4 . The system of claim 1 , wherein the notification com 

It should be noted that the sensor embodiments discussed ponent is configured to provide the indication by sending a 
above may comprise computer hardware , software , firm - 55 message to the automated driving system . 
ware , or any combination thereof to perform at least a 5 . The system of claim 1 , wherein the notification com 
portion of their functions . For example , a sensor may ponent is further configured to provide an indication of a 
include computer code configured to be executed in one or location of the structure or object . 
more processors , and may include hardware logic / electrical 6 . The system of claim 1 , wherein the drive detection 
circuitry controlled by the computer code . These example 60 component is configured to determine that the vehicle is 
devices are provided herein purposes of illustration , and are exiting or preparing to exit the parking location based on one 
not intended to be limiting . Embodiments of the present or more of : 
disclosure may be implemented in further types of devices , detecting an entry of a human into the vehicle ; 
as would be known to persons skilled in the relevant art ( s ) . detecting that the vehicle has been started ; 

Embodiments of the disclosure have been directed to 65 detecting the presence of a key within the vehicle ; 
computer program products comprising such logic ( e . g . , in determining that the vehicle has been switched into a 
the form of software ) stored on any computer useable drive gear or drive mode ; and 

40 
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receiving an indication from the automated driving sys - 14 . The method of claim 10 , further comprising deter 
tem that the automated driving system is preparing to mining that the vehicle is currently parked in the parking 
exit the parking location . stall . 

7 . The system of claim 1 , further comprising one or more 15 . The method of claim 10 , wherein notifying the driver 
sensors for obtaining data about obiects near the vehicle and 5 comprises providing one or more of a visual indication and 

an audio indication of the presence of the structure or object a barrier detection component configured to detect the to a human driver . structure or object during entry of the vehicle into , or 16 . The method of claim 10 , wherein notifying the auto approach of the vehicle toward , the parking location . mated driving system comprises sending a message to the 
8 . The system of claim 7 , further comprising a drive 10 automated driving system . 

history component configured to update the drive history to " 17 . Computer readable storage media storing instructions 
include an indication that the structure or object is present . that , when executed by one or more processors , cause the 

9 . The system of claim 7 , wherein the sensors have a processors to : 
position or field of view that cannot capture areas under or obtain sensor data for a plurality of objects in a region 
within a specific range of an edge of the vehicle . near a vehicle during entry of the vehicle into a parking 

10 . A method comprising : location ; 
detecting a presence of a structure or object during entry process the sensor data to determine that a structure or 

object is present at a front or rear of the parking of a vehicle into a parking stall ; 
storing , in memory , an indication of the presence of the location ; 

structure or object near the parking stall ; update a driving history to indicate the location of the 
determining that a driver or an automated driving system structure or object ; 

of the vehicle is exiting or preparing to exit the parking detect one or more of an entry of a user into a driver ' s seat 
stall ; and of the vehicle , a switching the vehicle into a drive gear , 

in response to determining that the vehicle is about to exit and starting the vehicle ; 
the parking stall : determine that the vehicle or driver is exiting or preparing 

25 
retrieving the indication of the presence of the structure or to exit the parking location in response detecting one or 

object from the memory ; and more of the entry of a user into a driver ' s seat of the 
vehicle , the switching the vehicle into a drive gear , and notifying the driver or the automated driving system of 

the vehicle of the presence of the structure or object . the starting the vehicle ; and 
determine that the vehicle or driver is exiting or preparing 11 . The method of claim 10 , wherein determining that a 30 

driver or automated driving system of the vehicle is exiting to exit the parking location , notify a driver or an 
or preparing to exit the parking stall comprises one or more automated driving control system of the vehicle that the 
of : structure or object is present at the front or rear of the 

detecting an entry of a human into the vehicle ; vehicle . 
detecting that the vehicle has been started ; 18 . The computer readable storage media of claim 17 , 
detecting the presence of a key within the vehicle ; 35 wherein detecting starting of the vehicle comprises detecting 
determining that the vehicle has been switched into a one or more of starting an engine of the vehicle and 

powering on of the automated driving control system . drive gear or drive mode ; and 
receiving an indication from the automated driving sys 19 . The computer readable storage media of claim 17 , 

tem that the automated driving system is preparing to 40 wherein the sensor data does not provide data for a region 
exit the parking stall . 40 within a threshold distance of a front or rear bumper of the 

12 . The method of claim 10 , wherein the indication of the vehicle . 
presence of the structure or object further comprises an 20 . The computer readable storage media of claim 17 , 
indication of a location of the structure or object with respect wherein the instructions further cause the processor to 
to the vehicle . determine that the vehicle is located in the parking location 

13 . The method of claim 12 , wherein notifying the driver 43 in response to detecting one or more of an entry of a user into 
or the automated driving system comprises notifying the a driver ' s seat of the vehicle , a switching the vehicle into a 
driver or the automated driving system of the location of the drive gear , and starting the vehicle . 
structure or object with respect to the vehicle . * * * * * 


